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1. TITLE OF THE INVENTION 

METHOD AND DEVICE FOR CHARGING LIQUID CRYSTAL 

2. Scope of Claims 

(1) A method for charging liquid crystal, characterized in that: a glass plate 
coated with an adhesive and having a desired orientation film pattern is fixed and 
positioned, quantified liquid crystal is dripped on the top surface of the glass plate in the 
atmosphere, another glass plate having a desired orientation film pattern is patterned to 
the glass plate, a glass substrate is obtained by applying a load around the perimeters of 
both of the glass plates except for one side thereof so that both glass plates may be 
bonded to each other, and air in a fine gap of the glass substrate gathers using vacuum 
while applying the load to the perimeters of both of the glass plates except for one side 
thereof, and the air in the fine gap is discharged by applying pressure to the glass 
substrate having the load applied to the perimeters of both of the glass plates except for 
one side thereof so that the central part thereof may be pulled. 

(2) The method of claim 1, characterized in that: the air in the gap is discharged 
by applying pressure to the glass substrate having the load applied to the perimeters of 
both of the glass plates except for one side thereof so that the central part thereof may 
be pulled in the atmosphere. 

(3) The method of claim 1, characterized in that: the air in the gap is discharged 
by applying pressure to the glass substrate having the load applied to the perimeters of 
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both of the glass plates except for one side thereof so that the central part thereof may 
be pulled in vacuum. 

(4) A device for charging liquid crystal, which charges liquid crystal into a gap 
of a glass plate formed by bonding two or more glass plates, characterized in that: a 
liquid crystal dripping means for quantitatively dripping liquid crystal is provided, 
liquid crystal is quantitatively dripped on the top surface of a glass plate in a lower jig 
for fixing and positioning the glass plate with an adhesive attached thereto, a glass 
substrate is constructed so that another glass plate is patterned to the glass plate and 
overlapped thereto, and there are provided with a station for loading an upper jig 
applying a load to the perimeters of the glass substrate except for one side thereof along 
with the lower jig and a station having an air discharge means serving as a vacuum 
chamber for receiving the glass substrate along with both jigs, connected to a vacuum 
pump for making the inside of the chamber vacuum, and for applying pressure so as to 
pull the center of the glass substrate and an opening means for opening the vacuum 
chamber to the atmosphere. 

(5) The device of claim 4, characterized in that: the lower jig has a cross 
sectional U-shape and is provided with a projection inside, and the upper jig has a cross 
sectional angular shape and is provided with an inner projection combined with the 
projection and for applying a load to the perimeters of the glass substrate except for one 
side thereof. 

(6) The device of claim 4, wherein the air discharge means is a roller which is 
rolled by a cylinder. 
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(7) The device of claim 4, wherein the air discharge means is an air discharge 
member of a spatula shape which is driven by the cylinder. 

3. Detailed Description of the Invention 

The present invention relates to a method and device for charging liquid crystal, 
and more particularly, to a method and device for charging liquid crystal which charges 
liquid crystal in fine gaps (8-10|a) of a glass substrate constituting a part of a liquid 
crystal display device . 

Conventionally, liquid crystal is charged by inserting a glass substrate into a 
chamber and evacuating the inside of the chamber. That is, liquid crystal is charged in 
the glass substrate by a pressure difference between the inside of the chamber and the 
inside of the glass substrate by evacuating the inside of the chamber, for example, 
evacuating the inside of fine gaps of the glass substrate formed of two sheets of soda 
glass substrates bonded to each other, putting this evacuated glass substrate in liquid 
crystal and returning the inside of the chamber to an atmospheric pressure. However, as 
liquid crystal is charged, the degree of vacuum in the glass substrate gets worse, a 
pressure difference between the inside of the chamber and the inside of the glass 
substrate becomes smaller, and the charging speed of liquid crystal becomes lower. 
Especially, a large glass substrate, e.g., a glass substrate of about a size of 300 mm x 
150 mm has a big problem that it takes no less than about 90 minutes of charging time. 



3 



S60-1 11221 



It is an object of the present invention to eliminate the conventional problems 
and provide a method and device for charging liquid crystal at a high speed into fine 
gaps of a glass substrate of a liquid crystal display device. 

Accordingly, there is provided a method for charging liquid crystal according to 
the present invention, characterized in that: a glass plate coated with an adhesive and 
having a desired orientation film pattern is fixed and positioned, quantified liquid 
crystal is dripped on the top surface of the glass plate in the atmosphere, another glass 
plate having a desired orientation film pattern is patterned to the glass plate, a glass 
substrate is obtained by applying a load around the perimeters of both of the glass plates 
except for one side thereof so that both glass plates may be bonded to each other, and air 
in a fine gap of the glass substrate gathers using vacuum while applying the load, and 
the air in the fine gap is discharged by applying pressure to the glass substrate so that 
the central part thereof may be pulled. 

As a device for implementing the above method for charging liquid crystal, there 
is provided a device for charging liquid crystal, characterized in that: there are provided 
with a liquid crystal dripping means and lower and upper jigs for enabling it to fix and 
position a glass plate, overlap the same with another glass plate by patterning and apply 
a load to the perimeters of a glass substrate of these glass plates to the perimeters of the 
glass substrate except for one side thereof, and there is provided an air discharge means 
as a vacuum chamber for receiving the glass substrate along with both jigs. 
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a liquid crystal dripping means for quantitatively dripping liquid crystal is provided, 
liquid crystal is quantitatively dripped on the top surface of a glass plate in a lower jig 
for fixing and positioning the glass plate with an adhesive attached thereto, a glass 
substrate is constructed so that another glass plate is patterned to the glass plate and 
overlapped thereto, and there are provided with a station for loading an upper jig 
applying a load to the perimeters of the glass substrate except for one side thereof along 
with the lower jig and a station having an air discharge means serving as a vacuum 
chamber for receiving the glass substrate along with both jigs, connected to a vacuum 
pump for making the inside of the chamber vacuum, and for applying pressure so as to 
pull the center of the glass substrate and an opening means for opening the vacuum 
chamber to the atmosphere. 

Hereinafter, the charging method according to one embodiment of the present 
invention will be described with reference to FIG.l. 

In the process as shown in FIG. 1(A), a lower soda glass plate la having a 
desired orientation film pattern (not shown) at a portion coated with an adhesive lc, for 
instance, epoxy resin, for bonding two sheets of soda glass plates la and lb by screen 
printing is fixed and positioned at a U-shaped cross sectional lower jig 2 having a 
projection 2a. Further, a necessary amount plus 10-20% of liquid crystal 4 is dripped 
quantitatively on a lower soda glass plate la at a set position inside the adhesive lc at 
atmospheric pressure from above. Thereafter, a spacer (not shown) is coated and the 
orientation film pattern is disposed. An upper soda glass plate lb is inserted into a lower 
jig 2 and then orientation film patterns of both glass plates la and lb are matched with 
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each other automatically. Then, in the process as shown in FIG. 1(B), a cross sectional 
upper jig 3 is fitted into the lower jig 2, whereby an inner projection 3a of the jig 3 faces 
the projection 2a of the lower jig 2 and presses the layer of the adhesive lc. At this point, 
the liquid crystal 4 and air are mixed with each other. 

Further, the upper jig 3 also serves as a weight for applying a load to the 
perimeters of both glass plates la and lb so that a predetermined load is applied to the 
adhesive lc. Next, in the process as shown in FIG. 1(C), the soda glass plates la and lb 
and the jigs 2 and 3 which are in the state of the process as shown in FIG. 1(B) are put in 
a vacuum chamber 5, which is evacuated, so that the two soda glass plates la and lb 
curve around the layer of the adhesive lc as a fulcrum as shown in the figure because 
the degree of vacuum in the soda glass plates la and lb and the vacuum chamber 5 is 
good. The gap at the center part of the soda glass plates la and lb becomes large, so the 
liquid crystal 4 moves to the adhesive lc by surface tension and the air 6 in the gap 
gathers in the center of the soda glass plates la and lb. Next, in the process as shown in 
FIG. 1(D), the pressure in the vacuum chamber 5 is returned to the atmospheric pressure. 
A slight amount of the air 6 may be left a little on the center part. In the process as 
shown in FIG. 1(E), for instance, if a roller 7 manufactured of natural rubber or the like 
is loaded and rolled on the top surface of the soda glass plates la and lb to apply 
pressure, the air 6 in the glass substrate 1 consisting of both of the glass plates la and lb 
moves to one open side Id and is discharged. 

Next, the construction of the charging device for implementing the 
aforementioned charging method will be described with reference to FIG.2. An air- 
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operated liquid crystal steady flow valve 8 is attached to a vertically movable cylinder 9. 
An openable and closeable cover 19 is disposed on the vacuum chamber 5. Further, a 
receiving jig 1 1 for positioning jigs 2 and 3 in the vacuum chamber 5 is disposed, this 
receiving jig 11 is attached to the vertically movable cylinder 12, this cylinder 12 is 
attached to the vacuum chamber 5, and a cylinder shaft 12a is vacuum sealed by an CD- 
ring 13. 

When the cylinder 12 is raised up to a rising end, a load is applied to the soda 
glass plate lb by the roller 7. The roller 7 is loaded by a spring 14, attached to an 
oscillating member 15, and driven by the cylinder 16. This cylinder 16 is attached to the 
vacuum member 5, and a cylinder shaft 16a is vacuum sealed by an O-ring 17. A 
vacuum pump 18 is connected to the vacuum chamber 5 by a vacuum pipe 19, and an 
atmosphere open valve 20 for opening the vacuum chamber 5 to the atmosphere is 
attached to the chamber 5. 

As an example for the operation performed by the above-described construction, 
the case of using a soda glass plate having a size of 3000mm x 150mm will be 
described. First, the cover 10 of the chamber 5 is opened to a horizontal position by a 
cylinder (not shown). The lower jig 2 is positioned and loaded at an upper side of the 
cover 10, and the lower soda glass plate la is set in the lower jig 2. Next, the cylinder 9 
is lowered, whereby the nozzle of the liquid crystal steady flow valve 8 is lowered to a 
position about 5mm from the top surface of the lower soda glass plate la, and a 
necessary amount of about 0.3cc plus 10-20% of liquid crystal 4 is dripped. After 
dripping, the cylinder 9 is raised, and the upper soda glass plate lb is inserted into the 
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lower jig 2 to fit the upper jig 3 thereinto. The weight of the upper jig 3 is set to 5-10kg, 
and these jigs 2 and 3 are positioned and set in the receiving jig 11 in the vacuum 
chamber 5. The cover 10 is closed to roll the vacuum pump 5 and make the inside of the 
vacuum chamber 5 vacuum. The degree of vacuum is preferably 10" 1 ~ 20' 2 Torr. By 
making the inside of the vacuum chamber 5 vacuum, the soda glass plates la and lb 
curve around the layer of the adhesive lc as a fulcrum, the liquid crystal 4 moves in the 
direction of the adhesive lc and the air 6 in the gap gathers in the center of the soda 
glass plates la and lb. Moreover, the gap of the layer of the adhesive lc is about lOjx, 
so the liquid crystal 4 moves to the layer of the adhesive lc by surface tension. And, the 
air 6 gathers in the center of the soda glass plates la and lb. When the atmosphere open 
valve 20 is opened by stopping the vacuum pump 18, the curved soda glass plates la 
and lb are planarized. Even in this state, the air 6 partially remains in the center. Then, 
when the cylinder 12 is moved to a rising end, the roller 7 is contacted with the surface 
of the soda glass plate lb in the jigs 2 and 3, and a load of 0.3~lkg is applied to the 
surface of the soda glass plate lb by the roller 7. Next, the cylinder 16 is pressed so as 
to be moved forward and pulled at a speed of less than 5mm/sec, the air 6 in the soda 
glass plates la and lb are moved to one side Id and the air 6 is discharged. Afterwards, 
the cover 10 is opened, the jigs 2 and 3 are extracted, the glass substrate 1 is removed 
from the jigs 2 and 3, a load of 30-50kg is applied to the glass substrate 1 and the glass 
substrate 1 is put in a hot air circulation furnace, and the adhesive lc is hardened, 
thereby making the glass substrate have a gap of 1 8-10^. The injection of the liquid 
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crystal 4, discharge of the air 6, and extraction of the jigs 2 and 3 can be done within 
about four minutes in the set of the soda glass plates la and lb. 

Moreover, in the first embodiment, the air 6 gathers in the center of the soda 
glass plates la and lb in the vacuum chamber 5, the vacuum chamber 5 is opened to the 
atmosphere, and the air 6 in the glass substrate 1 is discharged by the roller 7. However, 
the same effect can be attained even if the air 6 is discharged by rolling the roller 7 in 
vacuum. 

Although the roller 7 is used as means for discharging the air 6 in the first 
embodiment, an air discharge member of a spatula shape may be used in the present 
invention. Besides, although soda glass is used in the first embodiment, lead glass, 
borosilicate glass, etc. can be used. 

As described above, in the method of the present invention, liquid crystal is 
dripped on a glass plate, another glass plate is bonded thereto and disposed in vacuum, 
air in the liquid crystal gathers in the center of both glass plates, and the air is 
discharged by the air discharging means, whereby a necessary charging time which is 
about 90min conventionally is shortened to about 4 minutes, thereby ensuring the 
discharge of the air and completing the charging of liquid crystal. Accordingly, 
acceleration of more than about 20 times can be achieved. Moreover, in the method for 
discharging liquid crystal, liquid crystal of an amount 50% higher than a required 
amount is attached to the outer circumference of a glass substrate in order to insert the 
glass substrate in the remaining liquid crystal, and the attached liquid crystal is wiped, 
so an expensive liquid crystal has been used unnecessarily. However, in the present 
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invention only a required amount of liquid crystal is dripped, thus an excellent effect of 
lowering the product cost can be attained. 

Further, due to the above-described construction, the device of the present 
invention can implement the method of the present invention in an efficient way, and 
provide the excellent effect that the construction is rational and simple. 



4. Brief Description of the Drawings 

FIG.l is a perspective view for explaining a method of the present invention; 

and 

FIG.2 is a cross sectional view of a device for implementing the method of the 
present invention. 



la: upper soda glass plate 

lc: adhesive 

2: lower jig 

3: upper jig 

4: liquid crystal 

6: air 

8: liquid crystal steady flow valve 
12, 16: cylinder 



lb: lower soda glass plate 

1 : glass substrate 

2a: projection 

3a: inner projection 

5: vacuum chamber 

7: roller 

9: cylinder 

18: vacuum pump 
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